Hederella carbonaria Condra & Elias, 1944 from the Roadian (middle Permian) of Mexico
Sergio gonzález-Mora, Patrick n. WySe JackSon, Miguel a. torreS-Martínez, Blanca e. Buitrón-Sánchez, ricardo Barragán & FranciSco Sour-tovar Permian sclerobionts of brachiopods present in outcrops of clayey or silty limestones of the Paso Hondo Formation, in southern Mexico, include representatives of the enigmatic group Hederelloidea. This group, with uncertain affinities, has in the past generally been considered to be related to the Phylum Bryozoa but which, given its prismatic ultrastructure and larger size, is currently considered as an independent group of lophophorates. As with most sclerobiont faunas, the fossil record of hederelloids is abundant from the Silurian to Devonian, but they are very scarce in the Upper Paleozoic where they are restricted to subtropical paleolatitudes of moderate depth, calcareous shale or clay limestone facies. In particular, the genus Hederella has only been reported from the Carboniferous of North America and the United Kingdom and from the Permian (Sakmarian) of Siberia. The presence of hederelloids in the Paso Hondo Formation, which crops out in the State of Chiapas, on the border of Mexico and Guatemala, constitutes the first record of this group for Mexico, the youngest at a global level, and extends the temporal distribution of the Order Hederelloidea to the Roadian. The hederelloids present in the Paso Hondo Formation are attached to shells of rhynchonellid and athyridid brachiopods and associated with other sclerobionts, such as bryozoans of the orders Trepostomata and Cystoporata. • Key words: Hederelloidea, Permian, Brachiopods, Roadian, Sclerobionts, Chiapas, Mexico.
GonzálezMora, S., Wyse Jackson, P.N., TorresMartínez, M.A., BuitrónSánchez, B.E., Barragán, R. & Sour Tovar, F. 2018. Hederella carbonaria Condra & Elias, 1944 The genus Hederella Hall presents the largest number of species and the greatest temporal distribution (SilurianPermian) within the order. Hederella is abundant in the Devonian rocks but Late Paleozoic records of Hederella are rare (e.g., Girty in Gilluly 1932 , Bassler 1939 , Condra & Elias 1944 , Dunham & Stubblefield 1944 , Bancroft 1986 , Lisitsyn 1998 . Three species have been described from Carboniferous; one of them is Hederella carbonaria Condra & Elias 1944 reported in the upper Carboniferous of Oklahoma and Utah (Condra & Elias 1944) and the lower Carboniferous of Great Britain (Bancroft 1986) . A possible Hederella specimen from the upper Carboniferous of Svalbard, Norway is illustrated in Nakrem (2002) . Hederella carbonaria also described from the lower Permian (Sakmarian) of Russia (Lisitsyn 1998) was considered a candidate for the youngest occurrence of the Order Hederelloidea, but this is disputed since there exist other tentative records (Taylor & Wilson 2008) . In this work, we describe Hederella carbonaria Condra & Elias 1944 from the lower-middle Permian of Paso Hondo Formation, Chiapas, Mexico; this is the first report of hederelloids from Mexico and extends its stratigraphic range up into the Roadian.
Geological Setting
The Paso Hondo Formation is the youngest Permian lithostratigraphic unit in the Chicomuselo area, and it extends from the western portion of Paso Hondo to the town of Chicomuselo (Thompson 1956) (Fig. 1) . The Late Paleozoic succession in the Chiapas area is represented by the carbonate deposits of the Santa Rosa Formation (Mississippian-Pennsylvanian), Grupera Formation (Asselian-Sakmarian), La Vainilla Limestone (Sakmarian-Artinskian), and the youngest Paso Hondo Formation (Artinskian-Roadian) studied herein.
The Paso Hondo Formation overlays the La Vainilla Limestone transitionally and is composed of approxi mately 600 m of rarely stratified massive limestone, with intercalations of silicified shale near its base (Gutiérrez-Gil 1956 ). Facies of this unit record different associations of fusulinids, sponges, corals, bivalves, gastropods, bryozoans, brachiopods and crinoids from the ArtinskianRoadian. Overlying unconformably to the Paso Hondo Formation is the Todos Santos Formation, composed by a group of red sandstone strata intercalated with fine layers of shale dated as Triassic-Jurassic (GutiérrezGil 1956).
Systematic Paleontology
The material described herein is housed at the Colección Nacional de Paleontología of the Instituto de Geología, Universidad Nacional Autónoma de México. Figured specimens are designated in the descriptions by the prefix IGM.
Suborder Hederelloidea Bassler, 1939 Family Hederellidae Kiepura, 1973 Genus Hederella Hall, 1881
Type species. -Alecto canadensis Nicholson 1873.
Diagnosis. -"Hederellid with adnate zoaria, forming pluriserial expansions, with autozooecia budded laterally from stolozooecia" (Bancroft 1986 ).
Occurrence. -MidSilurian to middle Permian (Roadian). south of Bartlesville, Oklahoma, the USA; middle Pennsyl vanian, Missourian, the base of the Dewey Limestone.
Hederella carbonaria
Material. -Three colonies: one incrusted on rhynchonellid brachiopod (IGM 9521) and two colonies on athyridid brachiopods (IGM 9522, IGM 9523).
Description. -Adnate colonies, not fully preserved, irregularly pluriserial with dichotomizing branches, all colonies are incrusted on brachiopods shells. Stolozooecia are long and slightly sinuous, circular to oval cross section. Cylindrical autozooecia are budded from stolo zooecium, generally they are constant in diameter, and some autozooecia are funnellike. Autozooecia have a circular to elliptical cross section. They are straight or gently curved. The autozooecia diverge from stolozooecia at low angles about 20° to 70° in closely spaced intervals, some are in contact with neighboring zooecia for a part or their entire length. Proximal parts of autozooecia are connected with the stolozooecium but a few apparently not. Uncommon autozooecia are budded from the frontal surface of stolozooecia. In the distal part of zooecia, the apertures are elliptic. Zooecia are annulated in a rip pled transverse appearance. Internally the zooecia form continuous interconnected tubes. The skeletal ultra structure is possibly microprismatic but it is not well preserved. Measurements are summarized in Table 1 .
Remarks. -Hederella carbonaria from Paso Hondo Formation is similar in morphology and size to specimens described by Condra & Elias (1944) from the upper Carboniferous of Utah and Oklahoma, and those described by Bancroft (1986) from the lower Carboniferous of Great Britain. The specimens reported by Lisitsyn (1998) only exhibit internal characteristics, so a broader comparison is difficult. The skeletal ultrastructure has not been described in previous works.
Occurrence. -Lower Carboniferous, upper Viséan of Great Britain; upper Carboniferous, lower and middle Pennsylvanian, Missourian, (Oklahoma and Utah) North America; lower Permian, Sakmarian of the Central Urals; middle Permian, Roadian of Chiapas, Mexico.
Discussion
The Paso Hondo Formation is the youngest Permian lithostratigraphic unit from the Chicomuselo region. The age of this unit was established on account of the presence (Thompson & Miller 1944) , as well as the ammonoid Perrinites hilli (Mullerried et al. 1941) . These taxa were correlated with faunas of coeval units in the Leonard Formation of Texas and the Chochal Formation of Guatemala, indicating an Artinskian-Kungurian age (late Cisuralian). Nevertheless, the Chochal Formation contains not only strata of the late Cisuralian, but also strata from the early Guadalupian (Vachard et al. 1997) . In this context, at the locality studied, we found typical brachiopods from the earlymiddle Permian, such Dyoros (Tetragonetes) rectangulatus (Roadian-Wordian), Costispinifera rugatula (Roadian-Wordian), Tropidelasma furcillatum (Roadian), Composita enormis (Roadian-Wordian), Composita hapsida (Kungurian), Tautosia transenna (Roadian-Wordian) and Wellerella lemasi (Wordian), and found Hederella associated with the last three (Torres Martínez et al. 2018) . These species suggest that the strata of the studied area have a Kungurian-Roadian age, similar to the Chixoy section (Chochal Formation) of Guatemala (Vachard et al. 1997) . This is significant as it provides the first report globally of Hederella carbonaria for the late Cisuralian-early Guadalupian.
Conclusions
The presence of hederelloids in the Paso Hondo Formation, State of Chiapas, constitutes the first record of this group for Mexico, the youngest at a global level, and extends the temporal distribution of the Order Hederelloidea to the Roadian. 
